AlN films grown by plasma-assisted molecular beam epitaxy on vicinal sapphire (0001) substrates were investigated. High structural and optical qualities were confirmed by high-resolution X-ray diffraction and 77K cathodoluminescence measurements. It was found that changing the vicinal angles of sapphire substrates can easily control the surface morphologies of AlN films. Spiral-growth features were greatly suppressed. Furthermore, well-ordered straight monatomic-layer steps and multi-atomic-layer macro-steps were clearly observed by atomic force microscopy. Surface diffusion and step incorporation kinetics during the growth are the key-factors in determining the surface morphologies. (Received September 9, 2003; accepted September 11, 2003; published October 22, 2003) Continuous-wave power of 0.89 W at 531 nm with 14.3% conversion efficiency is reported at room temperature from a 2-mm-thick periodically polled uncoated MgO:LiNbO3 by single-pass frequency doubling of a diode end-pumped Nd:GdVO4 laser; the corresponding internal green power and conversion efficiency were 1.03 W and 16.5%, respectively. The MgO:LiNbO3 device of 6.95-µm domain period was fabricated by using a high-voltage multi-pulse poling method; uniform periodicity and 50% duty cycle were obtained on the entire 10-mm-long crystal. 
Si Nuclear-Spin Decoherence Process Directly Observed by Multiple Spin-Echoes for Pure and Carrier-Less Silicon
Shinji WATANABE and Susumu SASAKI 1,2 (Received September 22, 2003; accepted September 28, 2003; published November 5, 2003) We report on the 29 Si nuclear spin decoherence time at room tem- We demonstrate carrier injection and transport of steady-state high current density into organic thin films. The maximum current density reaches J=1053A/cm 2 , the highest ever reported. We employ a 25 nmthick Copper phthalocyanine (CuPc) thin film sandwiched between an indium-tin-oxide anode and a magnesium-silver alloy cathode with an active electrode dot-size (S) of S=2.0×10
-5 cm 2 (radius: r=25 µm). We observed that the maximum current density depends on the organic materials used, and the device size and thickness. Decreasing the organic layer thickness significantly changes the current density-voltage (J-V) characteristics, demonstrating that the rate-limiting step of the J-V characteristics changes from the carrier transport process to the carrier injection process. Our achievement of high current density exceeding 1000
A/cm 2 in organic thin films is a first step towards the development of organic laser diodes that need extremely high excitation intensity.
[ (Received September 18, 2003; accepted September 29, 2003; published November 5, 2003) We present a method for synthesizing insulator-coated carbon nanotubes by pulsed laser deposition. Isolated multi-walled carbon nanotubes (MWNTs) were coated with an SiOx thin layer in a multishell form. The product showed that a stoichiometric SiO2 thin layer was uniformly wrapped around a MWNT, and reflected the shape of the MWNT. The thickness of the SiO2 thin layer was precisely controlled in the range from 2 to 28 nm. The insulating property of the product was verified using a template of vertically oriented carbon nanotubes.
[ (Received October 9, 2003; accepted October 15, 2003; published November 18, 2003) We present a simple but powerful method to determine the thicknesses of the accumulation and depletion layers and the distribution curve of injected carriers in organic field effect transistors. The conductivity of organic semiconductors in thin film transistors was measured in situ and continuously with a bottom contact configuration, as a function of film thickness at various gate voltages. Using this method, the thicknesses of the accumulation and depletion layers of pentacene were determined to be 0.9 nm (VG=-15 V) and 5 nm (VG=15 V), respectively. (Received October 22, 2003; accepted November 6, 2003; published December 19, 2003) We have grown GaN on atomically flat ZnO (000-1) substrates at room temperature with pulsed laser deposition (PLD). We have found that atomically flat surfaces of ZnO (000-1) (Received December 9, 2003; accepted December 25, 2003; published February 6, 2004) We report on an effect of shape anisotropy on the magnetic configuration of the magnetic semiconductor (Ga, Mn)As using magnetoresistance (MR) measurements. A substantial change in the MR curve occurs for a wire sample with a width of 0.8 µm, in which the shape anisotropy along the wire axis is more significant than the intrinsic magnetic anisotropy. Moreover, the magnetic configuration of the wire sample depends on the hole concentration which has an influence on the cubic, uniaxial and shape anisotropy, being reflected by the hole induced ferromagnetic characteristics of (Ga, Mn)As. [DOI : 10.1143/JJAP.43.L306] KEYWORDS: III-V magnetic semiconductors, (Ga, Mn)As, magnetic anisotropy, shape anisotropy
Influence of Small Amounts of Dispersed Single-Walled Carbon-Nanotubes on the Optical Properties of Poly-3-hexylthiophen
Jun TSUKAMOTO * and Junji MATA (Received November 21, 2003; accepted December 12, 2003; published January 16, 2004) We studied the dispersion of single-walled carbon-nanotubes (SWNTs) in poly-3-hexylthiophene (P3HT) and the influence of their dispersion on the optical properties of the polymer. The bundles of SWNTs were found to be well dispersed in P3HT solution, being broken up into finer ropes. We also found that dispersal of only a small amount (less than 1 wt%) of SWNTs in P3HT gives rise to a steep increase in optical absorbance close to the absorption edge, remarkable quenching of pho- (Received November 18, 2003; accepted December 19, 2003; published January 23, 2004) Excessive-light-induced melt down was observed in a carbon-coated TeO2 glass segment formed between a pair of optical fiber end-faces.
This structure was made by splicing single-mode silica fibers through
TeO2 glass melt to form a necked bridge, which was coated with carboncontaining paint after quenching it. Optical fusing action was induced by 0.3-1.5 W of CW light (1.54 µm) and its output power dropped by 12 dB on average. Optical decoupling seems to be induced by not only deformation but also crystallization of the glass bridge. Its quite a high insertion loss of about 2 dB can be reduced by introducing some refractive index modulations into the present structure.
[ (Received January 6, 2004; accepted January 12, 2004; published February 6, 2004) Despite much interest in pentacene as a promising organic semiconductors, its chemical properties have scarcely been elucidated. Even such a fundamental data as 1 H-NMR spectrum has not been reported yet due to poor solubility of pentacene in various solvents. Here we report the first observation of 1 H NMR spectrum of pentacene by using dimethyl sulfoxide-d6 as solvent and heating the sample to 80°C. Not only the signal assignment but also the easily oxidizable property of pentacene was verified from the comparison between the spectra measured in degassed and non-degassed solvents. (Received January 7, 2004; accepted January 11, 2004; published February 6, 2004) We demonstrate the construction of reasonably long and non-polarization changing photonic fiber waveguide using Teflon which is a readily available and highly flexible material. Due to its relatively low loss coefficient, the possibility of preparing longer photonic fiber waveguide, which has the potential of guiding intense THz radiation, can be easily attained. Received February 12, 2004; accepted February 17, 2004; published March 12, 2004) The mobility of photoinjected holes in smectic-B liquid crystals as measured by time of flight shows an electric field dependence at low fields. This dependence is suspect, for whether the mobility rises or falls with field depends on the method by which the photocurrent transients are analyzed. In the context of the multiple trapping model, a general formalism is developed for analyzing the transients, in which the distribution of traps may be determined under the assumption that the Einstein relation between the mobility and the diffusion constant is obeyed.
For the smectic-B liquid crystal, this distribution is adequately described by a Gaussian of depth 100 meV and width 50 meV.
[ accepted March 3, 2004; published April 2, 2004) We propose a CO2 laser-produced plasma as the extreme ultraviolet (EUV) light source for a future optical lithography system. The EUV radiation around 13.5 nm was generated by focusing the laser beam from a transversely-excited atmospheric CO2 laser (4 J, 50 ns full width at halfmaximum (FWHM)) on a Xe gas target and a Xe cryogenic target. The We report a new sensitive method using high-order harmonic generation to observe revival structure in fs-laser induced alignment of a rotational wave packet of molecules. Pump and probe fs-laser pulses with a time delay were focused collinearly into a pulsed N2 gas jet, so that the pump pulse induces alignment of a ground-state rotational wave packet, and the delayed probe pulse produces harmonic radiation from the Institute of Advance Energy, Kyoto University, Gokasho, Uji, Kyoto 611-0011, Japan * E-mail address: miyazaki@iae.kyoto-u.ac.jp
